Abstract: In this communication we show that the cancelation of excitonic effects by photo-injected carriers can be easily produced in ZnSe-ZnTe superlattices. This combination is interesting: it has a type I1 band alignment in real space. Strong confinements of electrons and holes by large bands offsets lead to important values of Rydberg energies; thus, important energy-shifts of some 20 meV are measured when exciton screening is produced in such superlattices.
We have grown short-period superlattices by lMOVPE on GaAs substrates after that either a ZnSe or a ZnTe buffer was deposited. The periods and thicknesses of the individual layers were obtained From X-ray diffraction. Collection of results obtained for a series of samples with similar designs ( 80 repeats of a -4 run building block) leads us to conclude that such superlattices are free-standing superlattices whatever the buffer is (ZnSe or ZnTe) [l] . To characterize the sample quality we performed both photoluminescence and transmission experiments. Results shown on figure 1 were obtained using a sample for which we deposited a 5 micrometers thick ZnTe buffer layer before the 80 periods superlattice was grown. Then the substrate was removed by chemical etching using a 7% acqueous solution of NaOCI. Figure 1 [4] . Knowledge of the absorption coefficient is important in order to establish the relationship between the photo-injected carrier densities and the laser power. An identification of the measured transitions is offered on figure 1 after that we calculated the electronic structure of the superlattice using a multiband description of the g P . )
elhhl(T)
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:1993590 associated with the miniband dispersion is the analogous of saddle-point exciton previously observed for GaAs-(Ga,N)As and (Ga,In)As-GaAs superlattices [6] . These predictions of the envelope hnction approach have been completed by a calculation of the full band structure of the superlattice. The results are offered as a triptic drawing on figure 3. In the middle part are the on-axis dispersion relations versus the superlattice wave number Q. Right-hand side (left-hand side) are given the in-plane dispersion relations calculated for two peculiar situations: at zone centre (minizone edge), for Q = 0 (Q = EL). The anisotropy of the in-plane dispersion relations is moderate and appears between full lines and dashed lines on the figure. We note that the on-axis dispersions relations of the first light-hole and second heavy-hole do not overlap. This is a criterion of validity of the envelope function approach: in case of overlap between these-dispersions: the envelope function predicts a crossing while more elaborate tight-binding calculations predict an anticrossing (and thus a mixing) of these states [7] . Therefore the amount of mixing is small and the envelope function treatment is appropriate. Observation of sharp peak at the resonance energies is not reported. This we attribute to a broadening of the exciton resonance related to thicknesses fluctuation of both ZnSe and ZnTe layers. Though we have no evidence of the lateral size of growth terraces. we note that due to the small value of the ~n~e laver thickness, a monolaver thickness U fluctuation has important implication on the confinement energy of the electron and is thus a good candidate to interpret a broadening of the exciton peak. We now discuss the influence of the injection density on the photoluminescence. Figure 4 displays the evolution of the photoluminescence band of the superlattice when the intensity of the 488nm line of the ionized argon laser was scaling over three decades. The highest power density that we estimate from the experimental conditions is 400 watt/cm2. The integrated intensity of the photoluminescence follows a linear power law of the excitation (see insert of figure 4). We note that even under strong excitation condition, we donot observe any significant broadening of the photoluminescence band, which energy saturates to a value some 25 meV above the value measured under low excitation conditions. The magnitude of the blue-shift first depends linearly upon injection density, but saturates at higher pump intensities see figure S) , similarly with what has been observed in GaAs-(Ga,Al)As microstructures of various thicknesses under moderate injection densities [S] . In our experiment, the line shape of the photoluminescence is almost independent on the photo-carrier density. Thus the saturation of the photoluminescence energy is not related to creating of a dense electron-hole plasma and subsequent onset of band gap renormalisation effects which, when occur, strongly broaden the photoluminescence and modifL its lineshape. Next, we have correlated the excitation power density with the photocarrier density. Most of the incident photons ( h =488 nm ) are absorbed in the superlattice ( the absorbtion coefficient exceeds 1 o5 cm-l for this radiation). 
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Fieure 4: Photoluminescence.
In the simplest approach, neglecting diffusion and surface recombination, the injection rate writes: some 1012 cm-2 is generated if the radiative lifetime r equals some 1 ns, a value reasonable for type I1 12
Carrier density (10-superlattices. To calculate the induced-electric field effects correlated to the presence of free carriers in the Fieure 6: Theoretical blue-shift. superlattice, we have to solve local equations of the kind :
In these equations, as usual, X, represent the envelope fknctions, VC are the potential line-ups and m, represent z-dependent carrier confining masses. The integral Q is calculated for various areal carrier densities (3 and E(Z) is the dielectric constant. Q, is nothing but the local polarisation field photo-induced between z and z + Az. We calculate a linear dependence (see figure 6) , whilst the experimental observation is non-linear. At this stage we interpret the blue-shift that we observed in terms of screening of the exciton by photo-induced electron-hole pairs. This effect is found to be rather efficient comparing to the situation in 111-V compounds. The small red-shift thus appearing on figure 5 is attributed to the onset of bandgap renormalisation [9] .
